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We, UAir Liquids, Societe Anonyme 
pour LTEtude et LTExploitation DES 
Procedes Georges Gaude, a Company 
organized under the laws of France, of 75, 
Quai d'Orsay, Paris (France), do hereby 
declare the invention, for which we pray that 
a patent may be granted to us, and the method 
by which it is to be performed, to be particu- 
larly described in and by the following state- 
ment: — 

The present invention relates to a ladle 
specially adapted for treating molten metals 
by gas blowing. More specifically, it is con-, 
cerned with the design and the operation, of a 
ladle suitable for the methodical activation of 
metallurgical reactions and exchanges within a 
molten metallic bath and at its surface, by 
stirring said bath by means of a gas stream 
blown into the molten mass across one or 
several refractory porous elements inserted in 
the bottom of the ladle containing this molten 



One object of the invention is to achieve 
very active and methodical agitation of a 
molten metallic bath with a mmimum quan- 
tity of gas. 

Another object is to improve the efficiency 
and rapidity of metallurgical treatments in 
which a molten metal is brought in contact 
with a reagent such as, for instance, a slag, or 
a chemically active gas injected in the upper 
part of the molten bath. 

A further object of the invention is to allow 
for such treatments to be carried out con- 
veniently and economically in a pouring ladle 
of the conventional bucket shape, with or pre- 
ferably, without external heating. It is con- 
templated that this treatment can also be car- 
ried out during the transfer of such a ladle 

Yet another object of the invention is to 
improve the possibility for an economical use 
in the metallurgical field of gases such as 
helium and argon which are relatively costly, 
so that their industrial use in metallurgical 
treatments has often been considered with some 
hesitation, in spite of their mx^rriyrd technical 



Subsidiarily, the invention still has the 



object of facilitating the production of metals 
in a very homogeneous condition, accurately 
adjusted to predetermined standards, and to 
reduce the waste, as by oxidation or nitride 
formation, of costly ingredients, such as for in- 
stance magnesium or boron* when such 
elements are added to the bath in the prepara- 
tion of special products like nodular iron or 
boron steeL 

Finally, a last object of the invention is to 
bring down the cost of equipment, operations 
and maintenance whenever active stirring of a 
bath of molten metal is required. 

The prior art discloses a variety of devices 
for agitating a metallurgical fused bath in 
order to promote exchanges and reactions 
within said bath at its surface. Stirring may 
for instance be achieved mechanically,, as in a 
rotating mixer, or by dectrpmagnetic action. 
It may also be obtained byi gas blowing, as in 
a Bessemer converter. However, the flow of 
gas in a : i Bessemer converter is necessarily 
several hundred times large. than that which 
has been found suitable according to the pre- 
sent invention, for achieving the purpose stated 
in the foregoing. Whereas the gas. flow in a 
Bessemer converter may be for instance around 
10,000 liters per minute and per ton of metal, 
the present invention provides positive means 
to control the effects of the gas injected into 
the fused bath, in order, to achieve very effec- 
tive stirring by a very small gas flow, which 
may be for instance comprised between 5 and 
25 liters per minute per ton of metal, depend- 
ing on the weight of the batch of metal treated. 

In the course of actual tests with ladles of 
increasing sizes, the applicants have equipped 
these ladles with porous plugs of various sizes, 
including some which were quite small in. pro- 
portion to the ladle size, so that the area of The 
plug, contacting the molten material, was 
smaller than 1/25 of the top bath surface. 
This surface ratio could be further decreased 
for instance to 1/100 or less as the ladle size 
increased, and yet very effective stirring could 
be obtained, while the gas flow could be kept 
down to the very small values mentioned 
hereabove. It appears therefore that the ratio 
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between the surface of die porous element it has a tendency to be dissolved very slowly 

and the top bad* surface, is a critical" factor in in molten ferrous metal, resulting in a 

obtaining the desired results. ' - favourable effect, similar to a pickling action. 

Further critical factors, which are correlative owing to which? there is much less clogging: of 

5 with the above factor, are the ratio between the pores than with other porous materials. 55 

the depth of the molten bath and its horizontal -However, the rate' of this dissolution is slow 

dirrsnsions, and. the gas-penneability of the enough to allow the plug to be used fox 

porous element. several operations in succession, account 

According to the present invention, mere- being taken of the fact that the plug perme- 

10. is provided a ladje for the treatment of molten ability decreases gradually during the plug 70 

metals by gases, with a refractory l ining , the life: 

bottom of which comprises a porous portion The porous plug may have a thickness 

substantially flush with the rest. of the bottom similar to that of the. usual refractory linings 

lining, the ratio (a) between the ladle depth of metallurgical vessels, for instance between 

15 at its normal filling level and the ladle's inner 8 and 20 centimeters^ more commonly from 75 

diameter, at said level being .comprised be- 10 to 15 centimeters, anoT should best have an 

tweeri 1 and 1.8 and the ratio (b) between apparent porosity, in volume, ** "conrorised" 

the porous area s and the area S of the ladle between 20 and 40%, a preferred range" bein^ 

inner section at its normal filling level com* from .25' to 35}%, while its lacunary volume • 

20 plying, with me relation: should be, for its larger part, riamery 6*0*to 80 

80%, formed of pores having an equivalent. 

032 log S + 0.39<3og s<0.67 log S— <U4 diameter from 30 to 80 microns/ this equi- 

. tvalent pore diameter being for instance 

In a preferred form of the- mvention, the measured by the* mercury capillary : pressure" 

ratio (a) is comprised between tX and "1.6, test. The remainder of the lacunary volume 85 

a preferred value being 1.5, while the .ratio, may comprise smaller fractions formed, of 

25 (b) complies with the relation: pores having equivalent diameters in the 

. * . * ranges 10 to 30 rnfcrbns and 80' to 120* 
0.475 log S<log s<0.475 log S +0.40. • .^crons. 

Very satisfactory . results have been ob- -90 

The base of the logarithms used in . the. tamed with a porosity aF 30%, with the 

foregoing and fbHowing - formulae is the above distrfoihioTi of. pore .sizes, The gas*, 

decimal base, S and 5. being expressed in* pressure, being theTeicess" over me hydro-" 

30 square ce ntim eters. . - ■ **- statiq- head of rnoften fneuuV is advantageously 

According to another feature of the men-* ieef* below 3 * ^/cm\ 'me .pr^ '95 

tian, the porous portion of the .bottom of . a being from 0.I3 *tb" L5 ^/cnr\ - .Under, the . 

ladle of the type specified should have "a gas above permeahility conditions, it has ,beeh\ 

permeability comprised between 50 and 200 observed, when blowing "argon into "molten 

35 liters of air issuing at room temperature and. pig iron, that:the gas 'flow,; per square deci- 

normal atmospheric pressure per nurrute, per merer of porous 100 

square decimeter of exposed porous- area, and liters-- per: " minute, apptu-rirnateTy,*/ as T the 

per Hogram per square centimeter upstream pressure rose from 0.15 to 15 kg/cxa^/this 

pressure. It should be indicated, "in this gas flow. being measured at- room TrtohperaW * 

40 respect that for a given pressure, the gas tore " and . normaf armosphericr pressure^" "by 

quantity actually delivered per minute into means of a flowmeter. Whert -testing the. per-- 105 

molten steel or iron will be only about 1/5 meabiliry of the .same.J'jporDus^rnaterM at 

to • 1/3 of the above indicated quantities, . room temperature, the* gas flaw 1 .was -found* 

since the gas wiH be fed through narrow approximately 4 times larger, since the vis-r 

45 pores "having their walls at temperatures for cosityof.the gas when coming out /of :^hef 

which the gas viscosity is high. For instance, porous material was substtmtiahy .less.rr*' the no 
- me viscosity of argon, increases from 220: latter case; V.V "«!•". 

mkropoises at 20' C to 563 rmcropoises at- ; The ladle, according . to - the > irrrationr* 

827° C, and that of helium from 194 mifcro-. appears- parrkularry : adflmragKms \fbr thef • 

50 poises at 20 9 Q to 471 at 817° C > .1 treatmenLof molten femmiir^^ hyja^g 

A further feature of me ladle aixording.tb . said metals together- with a .slag; specially 115 

the present hrmrtkm, hr view of its use for when said slag is added in _ .the. soKcl. state to, 

the treatment of ferrous metals, rs^that - the- the molten metaL ' Slags , in granular, form, - 
porous portion is a removable silican carbide* such as fox* instance granulated., -lim e," react 

55 plug, which is preferably sealed, to- the ladfe much more e5ectivdy .mth,OTlrm iron .or 

lining by means of • drramium-oxide base steel when the harh is~strrred by means, of a 120 

cement contaming a small amount of ben-;, ladle according to^ the invention, "* 
tonrre and sodium, silicate. Although other - Desulplrarizarion of molten iron or steel is 

ref r acto ry porous matenak may be satisfac- aavantageousry carried out, accorrling to the 

60 tory, silicon carbide is advantageous because mverrtion, by using .a strongly basie slag, 
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which may be charged in the solid state into 
the ladle, before filling the ladle with molten 
nietaL Blast furnace slags are also advanta- 
geously used for this purpose. These slags 

5 may, or not, be themselves previously desul- 
phurized, according to the relative sulphur 
contents of the slag and metal. Preferably, 
the slag should become very fluid at the 
operating temperature. 

10 A great advantage of the gas insufBadon 
practised according to the invention, is its 
effectiveness for promoting the double reac- 
tion of desulphurization: 

CaO + Fe S~>Ca S + Fe 0 
FeO+O^CO+Fe 

15 The injected gas lowers the partial pres- 
sure of CO, and assist the removal of CO 
from the bath, thereby activating the above 
double reaction. 
A similar effect may be achieved when 

20 applying the gas injection according to the 
invention for assisting the de-oxidation of 
steel by a small addition of carbon before 
pouring. The gas injection activates the dis- 
persion of carbon and lowers the partial 

25 pressure of CO. If a monoatomic gas is used, 
nitrogen may also be simultaneously eli- 
minated from the molten metal 

The same effect may also ba put to use for 
airing the elimination of silicon in the 

30 following way: recent tests have shown that 
silicon becomes at first oxidised into mon- 
oxide SiO, which has a fairly higji vapour 
pressure in -die range of temperatures pre- 
valent in metaUurgical processes. By lower- 

35 ing the partial pressure of gaseous SiO, its 
elimination is activated. 

The invention will now be further de- 
scribed in connection with the appended 
drawing, in which: 

40 Figure 1 is a vertical cross-section of a 
pouring ladle according to the invention. 

Figure 2 is a chart mdicating the preferred 
values in function of the bath top area, of 
the area of the porous dement, and of the 

45 rifrrnerer of this porous dement, when cir- 
cular. It also indicates these data in function 
of the weight of the treated charge, when 
this charge is composed of ferrous metals.^ 
Figure 3 is a chart indicating the variations 

50 of the gas flow, also in function of the 
weight of a batch of ferrous metal 

The pouring ladle represented in Figure 1 
is of the usual bucket shape which the appli- 
cants have found quite appropriate for their 

55 purpose. This ladle is provided with a porous 
dement 1 inserted in the bottom lining and 
connected to a gas cylinder 2 through a 
pressure regulator 3, a pressure gauge 4, a 
flowmeter 5, a pipeline 6 and a gas chamber 

60 7. It will benoted that the porous element 1 
offers a very small section, in proportion to 



the size* of the ladle. The porous dement 
may advantageously be located in the center 
of the ladle bottom. However, good results 
have also been obtained with a plug located 65 
slightly off-center. In any case, the plug top 
should be substantially flush with the lining 
surface. The lining of the iadle bottom is 
joined with the side wall lining by a fillet 
having a fairly large curvature radius. The 70 
ladle depth should be sufficient to hold a 
depth of metal about 1.5 times the mean 
diameter of the ladle, which has a frusto- 
conical shape as illustrated. This feature is 
in contradistinction to the usual feature of 75 
vessels employed heretofore in the metal- 
lurgical operations to which, the present 
invention is applicable, such as, more parti- 
cularly, the desulphurizing of ferrous metals, 
for which very shallow vessds are usually 80 
recommended. When compared to such 
shallow vessels, a ladle according to the 
present invention offers a series of advantages 
which are spedaHy valuable when the! tonnage 
of the molten bath is a large one. They 85 
include the possibility to use standard equip- 
ment, as generally available in metallurgical 
plants, with only slight? and inexpensive modi- 
fications, since a pouring ladle of the 
conventional frusto-conical shape may be 90 
quite suitable when fitted with the gas- 
blowing apparatus described. 

A deep ladle also has the advantage of 
being more easily and effectivdy provided 
with an air-tight lid, than a very wide and 95 
shallow vessd would be. Such a lid is useful 
to protect the bath from atmospheric con- 
tamination, and is necessary when it is 
desired to operate at sub-atmospheric pres- 
sures. Even without a lid, atmospheric 100 
contamination is reduced when using a deep* 
ladle, since the metal surface exposed to the 
atmosphere is restricted. For the isame reason, 
heat losses are reduced, while this type of 
ladle is particularly easy to handle, and quite 105 
appropriate for c ar r yin g out a metallurgical 
treatment during the transfer of the ladle, if 
so desired, since the gas-blowing apparatus 
may remain attached to the ladle. 

Owing to the very small size of the porous HQ 
plug, it is comparatively easy to maintain a 
gas-tight joint between the side walls of this 
plug and the surrounding refractory lining. 
Consequently, there is no loss of gas. Also, 
the invention allows for the use of a small 115 
gas pressure, exerting negligible stress on the 
plug assembly. 

The practical range for the plug diameter 
is approximately from 5 to 25 centimeters, 
this being the diameter of the smaller base of 120 
the plug when the shape of this plug is made 
frusm-conical, so as to facilitate its insertion, 
into and removal from the ladle bottom. It 
has been found, for instance, that a plug of 
10 centimeters diameter, which had given 125 



satisfactory results when stirring- a i small 
batch of . iron, of \ ton, was . also quite effec- 
tive for stirring batches of 10 to 15 tons of 
iron, while the gas. flow, per minute and per 

5 ton of metal, could be reduced without 
impairing the stirring activity as the tonnage 
increased. 'J 

The chart, Figure 2, indicates the minimum . 
and maximum values between which the_plug 

10 area s should best be kept, in function of tiie 
area S of the ladle inner section at its 
normal filling level, . according to the 
formulas: ... 

0.32 log S + 0.39<log $<0:67 JogL S-0J4 
15 and - 

6.475 log S<log s<0.475 log S+ 0.40,. 

the latter- formula indicating the preferred 
limits, shown by the dotted lines-of the chart, 
these limits being particularly satisfactory 

20 when the depth of the molten "metal bath in 
the ladle is approximately 12 ■ times the 
diameter of its surface; It is also possible to 
read, from this chart, the. approximate weight 
of ferrous menu corresponding to a given 

25 bath surface, when the above, depth-to-width, 
ratio is 12. The chart also carries a scale 
where the phig diameter may be read 
directly, when the plug is circular in section. 
This plug diameter- if may also be calculated 

30 in function of die weight T, according t&the 
formula: 

0.78+0.1 log T<3og.J<l.l+'6i log T ■ 

which corresponds approximately with "th&- 
varaes mdicated in the chart Figure 2, when 

35 d is calculated in 'centimeters, and T in 
metric tons. It should also be noted that the 
plug diameter should be decreased, as the 
bath depth, and therefore the bath tonnage is 
- increased, in a given ladle, assuming that the 

40 top area of the bath remains the same. This 
is due: to the fact that the gas stream spreads 
laterally to some extern* as- it rises, and there- 
fore stirs a -larger fraction of the .bath top 
surface when the bath depth increases. The 

45 relation between the plug diameter d and the 
bam depth; may, for all-practical purposes, be. . 
taken: approximately as inversely proportional, 
assuming that the bath top area is constant 
. The chart, Figure 3, indicates, in function 

50 of the bam tonnage T, the various values of 
the gas flow F, in liters per minute and per 
. ton of material treated, mis flow being cal- 
culated at room temperature and normal 
atmospheric pressure. The line I shows the 

55 maximum values, beyond which excessive 
spitting, of projections of molten material 
might take place when the shape of the ladle 
complies with the above specifications and 
the line II shows the minimum values, for 



which a useful stirring effect begins to ft) 
appear- These two lines correspond to the. * 
upper and lower limits of F . according to . 
the formulae 

0.43 - 0.13. log f <3og F<L55 - 0384 iog? T 

which applies more particularly when the 65 
plug diameter is related: to the. bath tonnage 
according ri> the relation indicated, hereaboye. 

The preferred range of permeability of the 
porous plug has been mdicated hereabove by 
combined reference toi its apparent porosity, 70 
in volume, and its pore-size distribution. This - 
expression of the permeability has the advan- 
tage? of being independent .of the gas pressure, 
but it should be understood that equivalent 
expressions of the permeability .might be 75 
formulated by .having reference to other. - 
standard methods of permeability determina- 
tion. 

By way of example, a gas flow of 36 liters 
per minute, through a parous ping of 10 go 
centimeters * diameter, under a- pressure of 
1.4 kg/cm*, has been found effective to stir 
a load of 2 tons of steel, the agitation being, 
very, lively, almost excessive. TPhen reducing 
the gas flow to 16 Hters/rnmnte, under* a 35 
pressure of 1 J^/cm^ Strang was quite satisr 
factory. In a shnilar Jest, with a- 3 tons loadi, 
a flow of 36. Uters/rmrnrte, i.e. .12 liters/ 
minute/ron, gave very lively agitation, which 
was- found appropriate to achieve .very quickly 90 
a high rate of sulphur removal when stirring 
molten steel in . presence of a basic slag. 
* As an explanation for the critical. effect of 
the factors selected according to the inven- 
tion, it might be reasonably assumed that the 95 
stirring of the molten, bath- in the "present 
invention is obtained mostly. by convection 
currents, rising hi the central zone of the 
bath, directly above the porous plug, and 
returning down in the annular exterior zone jqq 
This is in contradistinction to what takes 
place, for instance, when gas is blown into 
molten metal from, abofte.. through a lance, 
under a pressure of from 7 u>-10- kg/em 2 , , 
die stirring bemg then mostly effected by the « 05 
kmeticv force of the projected, gas, whereas the 
.convection currents observed in the ladle of 
the present invention appear to. be simply 
induced by the ascensional forcer of the gas, 
increased, by the thermal expansion of said no 
gas. The downward current appears to b- 
merely a. return current^ aMg the free path 
provided -around the central zone, since the 
gas injection is limited to this central zone. 
In support of this belief, tt will be mentioned 115 
that .the production of red fumes which has 
sometimes been observed when refining blast- * 
furnace iron by the oxygen lancing method 
may be T greatly reduced- by simultaneously 
stirring the molten iron in a ladle of the type 120 
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described It appears that all portions of the 
fused bath, including the lowermost layers, 
are subjected to the action of the gas stream 
and are successively brought into contact 

5 with the slag or other reagent present on top 
of the molten metaL Alternatively, the same 
portions of the molten metal mass are never 
left too long in contact with the top reagent, 
thereby avoiding over-oxidation of the metal, 

10 m the oxygen lancing procedure, and 
diminishing losses of metal and alloy ele- 
ments, as evidenced by the diminution of red 
fumes; it has also been observed that the 
difference in the carbon content near die 

15 surface and at the bottom of the bath was 
• much smaller when using the apparatus of the 
invention. 

It will be understood that a circulation 
effect, similar to mat obtained by the present 
20 stirring device, could not. be secured if gas 
bubbles were rising from the entire surface 
of the vessel bottom, as suggested in prior 
disclosures, 

When compared to known methods in 

25 which stirring is achieved by gases evolved 
through a reaction within the molten/ bath, die 
present invention offers the following advan- 
tages: j 
The action of the gas can be much more 

30 accurately controlled and adjusted, since the 
rate of blowing, the moment of blowing^ the 
duration of blowing, and the chemical com- 
position of the gas can be determined exactly 
at the operator's will. On the contrary, when 

35 one has to rely on a chemical reaction to 
evolve} the gas, the speed of this reaction, may 
be difficult to control, and the choice as to 
the gas composition is very limited. Also, 
when the reaction has started, the said reac- 

40 don is difficult or impossible to control and 
stop. The thermal effects of such a reaction 
may also be found difficult to adjust, whereas 
the thermal effects of the gas used with the 
present device may be kept down to a mini- 

45 mum, and in any case may be easily calculated 
in advance, specially when the gas employed - 
is chemically inert It should be noted mat 
no chemical reaction within the fusion bath 
could evolve the monoatomic gases which are 

50 often advantageously used with the present 
apparatus, namely argon and helium. 

When compared to the "lancing" pro- 
cedure, already referred to, from the stirring 
point of view, the method using the device of 

55 the invention achieves a better stirring effi- 
ciency while using much less gas, since the 
usual gas flow in the lancing procedure may 
be for instance averaging 120 liters/minute/ 
ton. The present apparatus also avoids expos- 

60 ing the operator to the heat of the incandes- 
cent metal, as when handling the lance from 
above the fusion bath. 

The invention also presents the advantage 
of achieving the production of fully degassed 

65 metal in a single operation, since it is no 



longer necessary to carry out a first, treat- 
ment, in which the metal is stirred with, a slag 
or other refining agent, followed by a degas- 
sing treatment This is also, a factor of large 
savings in equipment and. operation costs, • 70 
since the need for auxiliary furnaces,, such as 
slag melting furnaces* can be eliminated. 

Further, since stirring is achieved with a 
very small gas flow, it becomes economically 
advantageous to choose an inert gas, such as ^ 75 
argon or helium, winch, besides its stirring 
action, will be useful as a flushing agent,, for 
removing from the metal gases,, such as 
hydrogen or nitrogen, and for protecting the 
bath surface against oxidation and nitride, 80 
formation at the contact of the atmosphere. 
These are also effective, .when using the 
present apparatus, .to protect the bath surface 
against the reabsorption of hydrogen from the 
water? vapour which is always present to some 85 
extent in the atmosphere. Another favorable 
consequence of using a very small gas" flow is 
that heat losses are kept down. The feature, 
according to which the depth of the bath is 
relatively large, is also quite favorable in this? 90 
respect In one of die tests mentioned in the" 
foregoing, where argon, was blown into a bath 
of 3 tons of steel at the. rate of 12 liters/ 
minute/ton, through a porous plug of 10 
centimeters diameter, the bath temperatures 95 
which was initially 1560° C, still attained * 
1460° C. after 15 minutes of stirring, no heat 
having been supplied to the bath during this 
operation- In this test, the diameter of -the 
bath surface was approximately 80 centi— 100 
meters, so that the ratio plug-area to bath-" 
area was approximately 1/64. For larger 
ladle sizes, this ratio can be further de- 
creased, as already indicated, for instance 
down to 1/100 for a 5 ton ladle and even 105 
less, for example 1/250, for ladles larger" 
than the 10 ton size. In tests conducted on 
normal industrial scale, plugs of 10 centi- 
meters top diameter* have been used success- 
fully for treating batches up to 15 tons, andt 110 
would appear appropriate in 20 ton ladles"* 
designed according to the present invention, 
with a gas flow of about 5 to 8 titers per 
minute per ton. More recent tests carried -out 
on pig iron batches of approximately 17 tons H5 
have shown that the temperature drop did 
not exceed one degree C per minute of 
blowing. 

Preheating the gas is not recommended, 
since the thermal expansion of the gas within 120 

the rn d te o bath appears to contribute to the 
stirring, and since the quantity of heat 
absorbed from the bath by the gas is rela- 
tively very smaJL 
Among possible uses of the present method 125 

and apparatus, mention will be made of the 
^corporation to molten' metals of agents, such 
as magnesium or boron, which are highly 
reactive to oxygen and/or nitrogen. Blowing 
argon or helram into the molten metal, 130 



:*76^6l 



according to the , prcKfcdure- outlined^ just 
before and while adding -these agents, to the 
metal facilitates their dispersion therein and- 
protects them substantially against oxidation 

J and/or nitride formation. . . - 

It is to be noted that, since methodical, 
stirring is obtained by means of the present 
invention,- the roie of diffusion, in metallur- 
gical operations conducted according. to the 

10 principles herein set forth, will be restricted 
to short-distance action, and exchanges/or 
reactions within the fusef batri will he com- 
pleted in much less time owing to the con- 
stant renewal of ' tjie . exchange* surfaces, 

15 achieved when using the device of the present 
invention. - - 

What we claim is:~ " 
L ladle for the treatment of molten 
metals by gases, said ladle- having a refractory 

20 lining, the bottom oi" which comprises a 
porous portion substantially flush with the 
rest "of said lining, and means to Wow gas 
through said porous port^,_characteri2ed- by 
the ratio (a) between the ladle 'depth at its ; 

25 normal filling level and die. ladle's, inner dia- 

• meter at said level being comprised between * 
1 and 1.8, and the ratio {&) between the- 
porous area s in- -the : ladle bottom -and. the 
area S of the ladle's- rnner section at its 

30 normal filling level complying with' "the 
relation: . . 

032 log S + 039<3og~i<0.67 log S- 0.14- 

2. Ladle according -to claim 1,. in which " 
the ratio (a) is compr&ed between.. 12 and - 

35 L6, and the ratio; .(6) complies with die " 
relation: • - ... 

. 0.475 log S<Jog ff<0.471 iog S+0.40. 

3. Ladle according tD <iaim 1, : in which . 
- the permeability of the porous portion is* 

40 comprised between 50 -and 200 liters of air 
.Bsuing at room -temperature and normal 
atmospheric pressure,- -per fnniiTte, per square • 
ri-rimgft* of exposed porous area, and per 
Hlogram per square centimeter upstream" 

45 pressure. 

4. Ladle according, to claim . 1, for the 
treatment of ferrous metals, in which the-^ 

• parous portion is a removable siHcon carbide 



'.- 5. Ladle according to daim/4, in. which 50 
[ the silicon carbide plug is scaled ip the ladle 
lining by means, of .cinjmiumHMdde base 
p/^ fTit'<xffTftw T *i n g a small amount of. ben- 
. tonite .and .sodrum silicate. . 
:". 6z A method-of jiesulphnridng molten f er- 55 
rous metals^ using a ladle awarding to claim 
1, characterized by the steps of first charging 
a desulphurizing slag in the solid state into 
the .empty ladle> and surisequeurly; charging 
-:moltea metal into said ladle, while blowing 60 
gas through the bottom of said tedJe, thereby 

- • mhring said slag with the molten, metal and 
,■ -actrsating the process of desulrAurizing by 
r.assisting .the elimination of CO a? it is-; 
. formed. . 65 

7. A method of desulphirrizag' molten 
ferrous*, metals, according to claim 6, charac- 
terized by the desulphurizing slag being a 
blast-furnace slag.* 
f \8. A method of dMxid&ing molten steel, * 70 
-using a ladle according to claim 1, and add- 
ing a small n*™*mt of carbon ;tf> the steel 
before pouring, characterized by the step of 
• blowing an inert , gas through the bottom of - 
: the iadle.into Ae rnolten steel, thereby acti- 75 
vating the dispersion of carbon inn> the sted 
and lowering the partial pressure of QQ as it 
"is formed, 

•9. A method of lowering the silicon con- 
tent *of molten -ferrous metais, using a ladle go 

- * according- to dam 1, characterized, by the 
"' step of 'blowing an inert gas through .the 

- bottfltrrof the ladle into -the molten metal,. 

- while" the silicon: in said metal becomes oxi- 
■ dized into silicon monoxide, thereby lower- 35 

ing the partial "pressure of gaseOus^SiO - and - 
assisting the elimination thereof. 

1& The improved ladle as hereinbefore 
described and illustrated with i^erence to 
Figure' I 'of 'the acmrrpanymg drawings. 90 
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fig. 2 Areaof porous x>luo versus 
ladle transversal area. 
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